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Abstract
Introduction: Temporomandibular Disorder (TMD) is caused by multiple factors and exhibits various 
symptoms. Its most common symptom is pain, a factor that can inϐluence the quality of an individual’s 
sleep. Objective: The aim of the present study was to assess the correlation between TMD and sleep. 
Methods: A cross-sectional study was conducted with 60 women, aged between 18 and 40 years, who had 
been diagnosed with TMD based on the Research Diagnostic Criteria for Temporomandibular Disorders 
(RDC/TMD). Fonseca’s anamnestic index (FAI) was used to classify the severity of the dysfunction. To 
complete the assessment, each volunteer was assessed using the visual analogue scale (VAS) for pain. 
They also responded to two questions related to their quality of sleep and the average hours of sleep per 
night. Results: The more severe the TMD, the fewer hours of sleep per night (r = -0.5663). In total, 63.33% 
of the volunteers reported not sleeping well. Concerning pain, the greater the VAS score, the less hours 
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of sleep (r = -0.516) and the more severe the TMD. Conclusion: It was found that the severityof TMD was 
correlated with pain symptoms and the number of hours of sleep per night.
Keywords: Temporomandibular Joint Disorder. Pain. Sleep.
Resumo
Introdução: A etiologia da Disfunção Temporomandibular (TMD) é multifatorial e apresenta sintomatologia 
variada, sendo a dor o sintoma mais comum, o que pode inϔluenciar na qualidade do sono. Objetivo: Este estu-
do teve como objetivo avaliar a correlação entre a TMD e a qualidade e quantidade de sono. Métodos: Estudo 
transversal no qual foram selecionadas 60 mulheres entre 18 e 40 anos, portadoras de TMD, diagnosticadas 
por meio do Critérios de Diagnóstico para Pesquisa das Desordens Temporomandibulares (RDC/TMD), e que 
responderam ao Índice Anamnético de Fonsecapara classiϔicação quanto ao grau de severidade da disfunção. 
Para completar a avaliação, cada voluntária respondeu a Escala visual analógica da dor, e duas questões com 
relação a qualidade do sono, e a quantidade média de horas de sono por noite. Resultados: Veriϔicou-se que 
quanto mais severa a TMD, menor o número de horas dormidas por noite (r = -0,5663) e 63,33% das voluntá-
rias relataram não dormir bem. Com relação a dor, quanto maior a dor, menor as horas dormidas (r = -0,516) 
e quanto mais severa a TMD, maior a dor. Conclusão: Observou-se que quanto mais severa a TMD, maior a dor 
e menor o número de horas que as voluntárias referiam dormir por noite.
Palavras-chave: Transtornos da Articulação Temporomandibular. Dor. Sono.
Introduction
Temporomandibular disorder (TMD) can be de-
ϐined as a disorder that involves the muscles of masti-
cation, the temporomandibular joint (TMJ) and associ-
ated structures (1, 2). Its etiology is multi-factorial and 
involves different aspect, including muscle problems, 
occlusal issues, structural and postural abnormalities, 
psychological problems, parafunctional habits, degen-
erative processes and traumatic injuries (3).
Despite this characterization of varied symp-
tomatology, pain is the most commonly observed 
symptom (4,5,6,7). Although both men and women 
are affected by TMD, the disorder is more common 
among women(8). Chronic pain can lead to physical, 
psychological and social effects, with a direct impact 
on the individual´s quality of life (9,10,11). Sleep can 
be affected by the constant presence of nociceptive 
stimuli (12, 13). 
Oliveira et al. (14) assessed volunteers with TMD 
and conϐirmed that the quality of sleep was endan-
gered in more than 50% of the participants. The same 
authors stated that a higher intensity of pain was cor-
related with a lower quality of sleep. Similar results 
were found by Verri et al. (15), who assessed 101 uni-
versity students. Among those assessed, more severe 
TMD was correlated with a worse quality of sleep. 
Sleep is fundamentally important for the body, 
helping it to recuperate and preserving the individu-
als physical, mental and psychological health (16). 
Abnormalities that can negatively affect sleep should 
be assessed and controlled. Thus, the aim of the pres-
ent study was to assess the correlation between tem-
poromandibular disorder and the quality and quantity 
of sleep among women.
Methods
Study Design
This is a cross-sectional study, which assessed 
the correlation between TMD and the quality and 
quantity of nocturnal sleep. This study is in accor-
dance with Resolution 196/96 of the National Health 
Council (M/S, 10/10/96) and received approval from 
the Research Ethics Committee of the institution in 
question, under protocol number 245845.
Volunteers
Ninety-three volunteers from the physiotherapy 
clinic of the UniversidadeNove de Julhowere ϐirst inter-
viewed. All 93 expressed an interest in participating. 
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However, 33 of them were excluded for not satisfy-
ing the inclusion criteria. Sixty volunteers, aged be-
tween 18 and 40 years, who had been diagnosed 
with TMD through the Research Diagnostic Criteria 
for Temporomandibular Disorders(RDC/TMD) (17), 
were selected to participate in this research. They had 
no dental ϐlaws, a class I angle and werenot undergoing 
any dental treatment or taking medication (analgesic, 
anti-inϐlammatory or muscle relaxant). They also had 
no medical history of systemic disease or facial trauma 
and were not oral breathers. 
Procedures
The volunteers were ϐirst submitted to the RDC/
TMD(17), an instrument that enables a diagnosis of 
TMD to be made using a translated and validated 
questionnaire. Subsequently, they completed the 
Fonseca anamnestic index (18), which contains 10 
questions and three answer options: yes (10 points); 
no (0 points) and sometimes (5 points). These answers 
provide a score and classify TMD in terms of severity. 
To complete the assessment, each volunteer was test-
ed using the visual analog scale (VAS) and responded 
to two questions related to their sleep patterns: did 
they think they slept well (yes or no answer); and how 
many hours did they sleep per night (average). 
Data Analysis
After ϐinishing the data collection, Spearman’s cor-
relation was applied to determine if there was a cor-
relation between the severity of TMD, pain and hours 
of sleep. The following correlation values werecon-
sidered: r = 0, zero correlation; r between 0 and 0.3, 
weak correlation; r between 0.31 and 0.6, regular cor-
relation; r between 0.61 and 0.9, strong correlation; r 
between 0.91 and 0.99, very strong correlation and r 
= 1, full correlation. Version 5.3 of BioEstatwas used 
to analyze and process the data (Belém, PA, Brazil).
Results
All of the volunteers assessed exhibited TMD ac-
cording to the RDC/TMD, with painful symptoms for 
at least three months and a VAS score of at least three 
points. After the diagnosis of the disorder, Fonseca´s 
anamnestic index (18) was used to classify the dis-
order as mild, moderate or severe. 
Once the number of hours the participants slept 
per night had been established, tests were run to de-
termine if there was a negative correlation with the 
severity of the disorder (r = -0.5663). Concerning 
the quality of sleep, when questioned, 63.33% of the 
volunteers claimed not to sleep well. Upon correla-
tion of the pain scale and the hours of sleep, it was 
found that greater pain led to less hours of sleep (r 
= -0,516). Upon correlating the severity of TMD with 
the pain scale, it was clear that pain increases in line 
with the severity of TMD (r = 0.75). Thus, it is possible 
to suggest that more severe TMD leads to greater pain 
and less hours of sleep per night.
Table 1 - Correlation between the severity of TMD, pain 
and hours of sleep
Correlation
Hours of sleep x TMD -0.566*
VAS pain x Hours of sleep -0.516*
TMD x VAS pain 0.750*
Note: *p < 0.05
Discussion
In order to select the volunteers, two instru-
ments were used. The RDC/TMD and the Fonseca 
anamnestic index enable a diagnosis of TMD and a 
classiϐication of the severity of the disorder, respec-
tively. Both of these instruments are established in 
the literature (17,18,19,20,21,22,23). The VAS was 
used to assess pain as it is reproducible and easy 
to understand (24). Concerning sleep, two simple 
questions were selected that would enable correla-
tions to be analyzed between this variable and the 
pathology in question (TMD). This approach was 
used considering the hypothesis that there could be 
a correlation between pain, typical among patients 
with TMD, and sleeping problems, given that pain is 
a potential cause of insomnia, due to the fact that it 
can cause discomfort and changes in the individuals 
regulation system.
Brosseau et al. (25) explained that there is a cor-
relation between sleep problems and pain, suggesting 
that this abnormality is based on the neuro-endocrine 
system, which regulates both entities. Disorders of 
the pituitary-adrenal axis and the limbic system are 
intimately connected to sleep, a factor that predis-
poses patients with chronic pain to a greater risk 
of insomnia (1). Abdala and Bahammam (26) stated 
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that sleep deprivation could be correlated with neuro-
hormonal changes. Valenza et al. (27) reported that 
sleep is an important restorative agent for the body 
and sleep deprivation can lead to physiological and 
neurological problems, increasing the heart rate, blood 
pressure, activity of the sympathetic nervous system 
and levels of cortisol (the hormone related to stress), 
while also causing hyperglycemia and fatigue. The 
authors also reported that between 50 and 80% of 
patients with chronic pain suffer from sleep disorders. 
Sleep is an important restorative function for the 
body. Dattilo et al. (28) reported that poor quality 
sleep decreases protein synthesis and increases deg-
radation processes, leading to abnormalities in the 
metabolism of the muscles. It has been suggested that 
this can affect the patterns of muscle activation in 
TMD patients, leading to tension-related headaches. 
Oliveira et al. (29) stated that TMD has a negative 
effect on the quality of sleep and quality of life. Lei 
et al. (30) investigated the prevalence of sleep disor-
ders among TMD patients and conϐirmed that the two 
variables were correlated, given that the frequency of 
sleep disorders was signiϐicantly higher among those 
with TMD, when compared with healthy individuals. 
Based on the results of the present study, and 
considering that a correlation was found between 
the severity of TMD, pain and sleep, further studies 
should be conducted with a more complex approach, 
highlighting the multi-factorial nature of this disease. 
It isalso worth stressing that improving the quality 
of the individual´s sleep should be considered as a 
therapeutic strategy for these patients. 
In the present study, the authors opted to use 
simple questions to assess sleep as these ques-
tions could be easily replicated in clinical practice. 
However, more complex questionnaires and supple-
mentary examinations would be extremely valuable 
in the assessment of sleep (quality and quantity) in 
future studies. 
Conclusion
It is clear that more severe cases of TMD are char-
acterized by greater levels of pain and less hours of 
sleep per night. Therefore, it is suggested that as-
sessmentsof the quality and quantity of sleep are 
considered for patients with this disorder, and other 
pathologies involving pain. 
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